Hyaluronic acid is a useful tool for intraoperative sentinel node detection in gastric cancer surgery.
We assessed whether a mixture of hyaluronic acid (HA) and dye can facilitate dye-guided sentinel node (SN) mapping in gastric surgery. Although dye-guided, SN-navigated surgery is clinically applied for the treatment of early gastric cancer, there are still some practical problems. Because dyes are carried out from the SN within 20 to 30 minutes, it is sometimes difficult to detect SNs accurately, especially when they are located in a deep area in obese patients. Patent blue or ferumoxides, superparamagnetic iron nanocolloids, with or without HA, were injected into the gastrointestinal tract of the pig, and the time course of dye transfer through the lymphatic system of the pig mesentery was assessed. When a mixture of HA and patent blue at a volume ratio of 1:4 was injected into the submucosal layer, the time to stain the SN did not differ from that with patent blue alone; however, HA markedly prolonged the time the blue dye was retained in the SN. Patent blue alone stained the efferent lymphatics of the SN and spread to other lymph nodes within 20 minutes after submucosal injection. At the same time point, in contrast, blue stain was restricted to a part of the SN, and the efferent lymphatics were not stained for 2 hours when patent blue was mixed with HA. When a mixture of HA and ferumoxides was used as the tracer, the ferumoxides were still observed in the mesenteric SN even at 2 days after injection. Iron staining showed that Fe was trapped primarily in cells in the peripheral sinus of the SN, suggesting that the iron nanoparticles were mostly incorporated by phagocytic macrophages in the SN within a few hours. Our data indicate that a mixture with HA prolongs the stay of a dye tracer in the SN and thus enables easy and accurate detection of the SN. HA may be a useful tool to develop a more sophisticated SN mapping technique.